Interaction of palytoxin with red cells: structure-function studies.
Palytoxin (PTX), a potent toxin isolated from the marine soft coral Palythoa tuberculosa increases the cationic permeability of red cell membranes and inhibits the (Na+,K+)-activated ATPase, effects that are completely reversed by ouabain. It has also been shown to compete with ouabain for a binding site and it has been suggested that it binds to the Na+,K(+)-pump molecule in cells. In a search for analogues of PTX that would bind covalently and could thus be used to identify and characterize the binding site, we have used compounds which differed from PTX at one end or at both ends simultaneously. In order to determine whether these derivatives could be used to replace palytoxin, we tested their potency to induce an increased cation flux, complete with ouabain for its binding site, and inhibit the isolated, purified (Na+,K(+)-ATPase). The results obtained indicate that departures from the PTX structure at one end or at both ends simultaneously substantially decrease the ability of the compounds to increase the cationic permeability of red blood cells and to inhibit the (Na+,K(+)-ATPase). These actions were found to be completely reversed by ouabain, but the analogues are two to three orders of magnitude less potent than PTX in competing with ouabain for its binding site. These results suggest that both ends of the palytoxin molecule participate in the interactions of the toxin with its receptor and that modifications in these regions of the molecule produce significant alterations in its binding and subsequent action on red cell membranes.